Figure 1. A Schematic Drawing of the Rat Hypothalamus in Sagittal Section Illustrating the Dual Center Hypothesis for Hypothalamic Control of Feeding
The most effective lesions for producing hyperphagia and obesity
Figure 2. MCH-Immunoreactive and Agouti-Related Protein-Immutypically involved both the ventromedial (VMH) and arcuate (ARC) noreactive Neurons in the Hypothalamus of the Human Brain nuclei (illustrated in red, because these pathways normally inhibit
Note the presence in (A) of a cluster of MCH-IR neurons draped over eating). Aphagia and weight loss were produced by lateral hypothathe fornix (fx) and others spread among the fibers of the lenticular lamic (LHA) lesions at the same level of the hypothalamus (illustrated fasciculus (lf). In another section from the same brain (B), AgRP-IR in green, because these pathways normally increase feeding). Other cell bodies are seen in the arcuate nucleus (Arc). AgRP-IR axons abbreviations: DMH, dorsomedial hypothalamic nucleus; ME, merun dorsally and laterally in a dense bundle into the region of the dian eminence; OC, optic chiasm; PVH, paraventricular hypothalateral hypothalamus containing the MCH and ORX neurons. Scale, lamic nucleus; SCn, suprachiasmatic nucleus; and SPV, subpara-2 mm. ventricular zone.
possibility that the lateral hypothalamus was involved the substrate for Anand and Brobeck's lateral hypothalamic feeding center. in feeding was further supported by neuroanatomical studies showing a lateral hypothalamic cell system with The specific CNS sites targeted by MCH and ORX neurons that are involved in feeding are not yet known. direct projections both to the cerebral cortex and to the autonomic and motor systems of the brainstem and the It therefore will be interesting to determine whether they include key autonomic regions such as the medial prespinal cord. This extensive system with both ascending and descending connections was predicted to have the frontal cortex (infralimbic and prelimbic areas), the insular cortex, the parabrachial nucleus, and the dorsal vagal necessary anatomical range to support a lateral hypothalamic phagic function (Saper, 1985; Saper et al., 1986;  complex, as well as premotor neuronal pools in the brainstem and the spinal cord, which may control steBittencourt et al., 1992). This prediction was confirmed by the subsequent discovery that lateral hypothalamic reotyped feeding motor patterns (Bittencourt et al., 1992; Sawchenko, 1998 lesions were inherently crude and started debate about Elias and colleagues (1998a) and Broberger and cowhich specific hypothalamic cell groups are critical in workers (1998) have examined the neuropeptide Y-, the control of feeding and body weight. Despite intense agouti-related protein-, and ␣-melanocyte stimulating activity, during the 45 years that followed the discovery hormone-immunoreactive axons in the lateral hypothaof the ventromedial nucleus syndrome, we learned relalamic area in mice, rats, and humans. These groups tively little about the actual pathways in the hypothalareport intense innervation of both MCH and ORX neumus that mediate feeding. Because of the similarity of rons in the lateral hypothalamic area by axons conthe leptin deficiency syndrome to the ventromedial nutaining all of these peptides (see Figures 1B and 2C-2E center defines the mechanisms of neuronal regulation Consistent with the idea that neurons in the arcuate of feeding. nucleus convey leptin signals to the lateral hypothalamic
